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D
Chronic cor pulmonale has been observed frequently in
children and has been reported most commonly as a com-
plication of mucoviscidosis.' It has been described also in
the following: tuberculosis, severe kyphoscoliosis, children
suffering from primary vascular disease of the lung,'-'
asthma: and the Hamman-Rich syndrome:
Acute cor pulmonale, on the other hand, has received
little recognition as a complication of acute pulmonary
conditions in childhood. The only unequivocal cases of
acute cor pulmonale in children 'have been described by
Royce,' viz. 2 fatalities caused by calcium chloride crystals
in infused plasma. Controversial viewpoints are expressed
on whether or not cardiac failure occurs as a complication
of acute pneumonia. Royce1 had seen a few babies, suffer-
ing from acute bronchiolitis, who had developed cardiac
failure and who had recovered on digitalis therapy.
In an epidemic of acute bronchiolitis, Heycock and
oble" noted that the more severe cases, especially those
with a fatal outcome, had shown signs of congestive
cardiac failure. Similarly, Simpson,' in reviewing the case
histories of 50 infants with heart failure, found 6 children
in whom failure had been secondary to acute pulmonary
infection. The Editor of the 'Year book of pediatrics',lo
who commented on this paper, doubted that heart failure
was a complication of bronchiolitis and suggested that
ba al emphysema might be responsible for the engorged
neck veins, the enlarged liver and the basal cales. Disney
et al.,n commenting on an epidemic of bronchiolitis in
infants, did not consider cardiac failure as a cause of
death in their cases. The old concept of 'toxic' myocarditis
complicating pneumonia appears to have been discarded."
At Baragwanath Hospital we not infrequently encounter
a ute cor pulmonale as a complication of pneumonia in
hildhood. It is our purpose to describe the clinical
features, the outcome and the treatment of this condition.
MATERIAL AND METHODS
This investigation is based on 178 consecutive Bantu
children below the age of 9 years, who were admitted to
2 wards of the Baragwanath Hospital with pneumonia
during the winter of 1958. X-ray examination of the chest
was performed in all cases and electrocardiograms (ECGs)
were obtained in 124 patients.
There were 155 children with bronchopneumonia. In
the remaining 23 patients the bronchopneumonia was
associated with pertussis. One child presenting with an
acute pneumonia was later proved on lung biopsy to be
suffering from the Hamman-Rich syndrome, but has been
included in this series because of the acute mode of onset.
The patients were carefully examined for evidence of
cor pulmonale; this was diagnosed in the presence of the
following combination of signs: central cyanosis; in-
creased venous pressure as shown by engorged neck veins
and by enlargement of the liver; a hyperdynamic circula-
tion characterized by a large pulse pressure, capillary
pulsation and warm, moist extremities; clinical evidence
of right ventricular dominance shown by a forceful left
parasternal thrust; and the presence of a gallop rhythm.
The ECGs were analysed for evidence of right ventricular
hypertrophy and/pr peaked P waves greater than 2·5 mm.
in height.13 - 15 Cardiomegaly was considered to be present
on the X-ray film if the cardiothoracic ratio was gTeater
than 55%.
Penicillin was the principal antibiotic used in the treat-
ment of these children; usually 250,000 unit were given
every 6 hour by intramu cular injection. The antibiotic
was changed if pyrexia had not subsided and the clinical
condition of the patient had not improved within 72 hours
of the commencement of therapy. If there was severe
dyspnoea, cyano i and restles ness, the child was placed
in an oxygen tent.
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Digoxin was given to 11 patients. The digitalizing dose
was calculated on the basis of 0·08 mg. per kg. body
weight, given in 3 equally divided doses by mouth at 8-
hourly intervals. The maintenance dose consisted of t - t
of the total digitalizing dose, and was given once daily.
The drug was discontinued as soon as the signs of cardiac
failure had disappeared.
RESULTS
There were 14 children who fulfilled the criteria for the
diagnosis of cor pulmonale. Their ages ranged from 5
months to 4 years. One of the patients was 5 months old,
7 were aged 12 - 24 months and 6 were 25 - 48 months old.
Of the 14 children, 12 suffered from bronchopneumonia
(4 cases being complications of pertussis), 1 suffered from
giant·cell pneumonia, and the remaining 1 from the
Hamman-Rich syndrome. Of the 4 children with pertussis
bronchopneumonia, 1 had been whooping for 5 months,
2 for 2 months, and 1 for 3 days.
Central cyanosis was a well-marked feature in 12 of
the 14 patients. In the remaining 2 children cyanosis was
not easily recognizable because the children were anaemic.
Their respective haemoglobin values were 8·5 and 8·8 G.
per 100 ml. In contrast, only 14 (8%) of the remaining
164 patients with pneumonia were clinically cyanosed.
All the children with cor pulmonale had hyperdynamic
circulations when first seen, as compared with 45 (27%)
of the patients with uncomplicated pneumonia.
A presystolic gallop rhythm was found on auscultation
in all 14 children. This finding was confirmed in 2 patients
in whom phonocardiography was carried out. The dis-
appearance of the gallop rhythm was the first sign of im-
provement in the 12 patients who recovered. ~he other 2
children died within 36 hours of admission to hospital,
and the presystolic gallop rhythm persisted up to the time
of death.
The 14 children with cor pulmonale were too ill for
X-ray examination on admission to hospital, and this
investigation was deferred until some improvement had
been noted in their condition. Despite this delay, 8 of
them showed radiological evidence of cardiomegaly.
Furthermore, there was a return to normal heart size
within 7 - 14 days in those patients who recovered.
No ECG abnormalities were detected in the patients
with uncomplicated pneumonia. In the group with cor
pulmonale, 8 (57%) showed evidence of right ventricular
dominance, and of these 4 had enlarged, peaked P waves,
i.e. P 'pulmonale'.
All 14 children received antibiotics and oxygen therapy,
\ hile 11 were given digoxin. On this therapy the gallop
rhythm and the signs of cardiac failure disappeared within
24 hours in 5 patients and after 48 hours in a further 5.
In 1 patient, who developed an empyema, signs of heart
failure la ted for 4 days, and the patient suffering from
the Hamman-Rich syndrome recovered from cardiac
failure 7 days after admission to hospital.
There were 2 deaths. At autopsy, one child, aged 3 years,
howed evidence of a giant-cell pneumonia and excess fat
in the liver. The heart showed right ventricular hyper-
trophy and weighed 75 G. a compared with the average
normal of 58 G. in this age group. The other child, aged
It year, had a severe necrotizing pneumonia. The heart,
which showed evidence of right ventricular hypertrophy,
weighed 67 G. as compared with an average normal weight
of 52 G. at this age. There was no histological evidence
of myocarditis in either of these children.
DISCUSSION
Our investigation shows that cor pulmonale is a not un-
common complication of severe acute pulmonary infec-
tions among children admitted to this hospital. This series
does not give a true indication of the incidence of cor
pulmonale, since many children suffering from pneumonia
or whooping cough who attend at this hospital are treated
as outpatients, and only the more seriously ill gain admis-
sion to the wards. Thus, an incidence of cor pulmonale
of 7·8% in patients suffering from acute lung pathology
refers only to the more seriously affected children.
The finding of a presystolic gallop rhythm in every
patient with cor pulmonale requires comment. The addi-
tional heart sound is heard best just internal to the apical
cardiac impulse and towards the left sternal border in the
4th intercostal space. It is an audible atrial sound.lO•17
So constant was this finding that we have included it
among the diagnostic criteria for cor pulmonale. Further-
more, we found this sign to be of prognostic value, since
its disappearance was followed by rapid clinical improve-
ment.
It was of particular interest in 2 children. They were
markedly dyspnoeic and cyanosed, with signs of heart
failure and a presystolic gallop rhythm. They were given
antibiotics and placed in oxygen tents. On examination the
following day the signs of cardiac failure and the gallop
rhythm had disappeared. When they were taken out of the
oxygen tent, cyanosis reappeared and the gallop rhythm
returned. With renewed administration of oxygen both
the cyanosis and the gallop rhythm disappeared again.
This phenomenon was experienced several times during
the acute phase of the disease. These observations lend
weight to the suggestion that anoxia (hypoxia) is the basis
for the pulmonary hypertension, the increased cardiac out-
put, and the cardiac failure in cor pulmonale.
The ECG and the X-ray examinations were of limited
value in the diagnosis, since they showed right ventricular
strain or cardiomegaly, respectively, in only half the
patients.
Of the 23 patients with whooping-cough bronchopneu-
monia, 4 developed the clinical features of acute cor
pulmonale. It would appear that the heart failure super-
vened in pertussis only when it was complicated by
bronchopneumonia for, during the period under review,
many patients with pertussis, unaccompanied by pneu-
monia, were seen in the outpatient department and none
showed evidence of cor pulmonale.
Additional evidence that we were dealing with cor
pulmonale was supplied by the autopsies performed on the
2 fatal cases. In both instances there was cardiac enlarge-
ment with right ventricular hypertrophy in association
with pneumonia.
In the belief that hypoxia was the prime factor in the
aetiology of our cases, we decided to omit digoxin in
the last 3 patients and treat them with oxygen and anti-
biotics only. In these, and in 7 subsequent patients not
included in this series, recovery from acute cor pulmonale
•
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occurred within 48 hours of commencement of therapy.
Thus, the prompt administration of oxygen is the single
most important therapeutic measure in cases of acute cor
pulmonale, even in the absence of clinical cyanosis, which
may be masked by an underlying anaemia. From this ex-
perience it is suggested that digoxin be withheld unless
signs of heart failure persi t 48 hours after antibiotic
and oxygen therapy is begun.
SUMMARY
Cor pulmonale is a well-described complication of chrQnic
pulmonary disease, but is rarely mentioned as a complica-
tion of acute pulmonary infection in childhood. This
series shows that, of 178 consecutive cases of severe
pneumonia, there were 14 complicated by acute cor pul-
monale. These included a patient with an acute onset of
the Harnrnan-Rich syndrome.
The symptoms and signs of cor pulmonale in childhood
are described, and special emphasis is placed on the
development and prognostic significance of the presystolic
gallop rhythm.
The clinical diagnosis of cardiopulmonary disease is
emphasized as being more important and more accurate
than either the ECG or radiological findings.
Autopsy evidence of right ventricular hypertrophy was
found in 2 fatal cases of pneumonia and cor pulmonale.
Children with pertussis may develop cardiac complications
when there is an associated bronchopneumonia.
Hypoxia i the probable ba i for the hyperdynamic
circulation and the resultant cardiac failure. Prompt ad-
mini tration of oxygen was successful in overcoming right
heart failure.
Our thanks are due to Dr. 1. Frack, Superintendent of
Baragwanath Hospital, for permis ion to publi h. We are al 0
indebted to Dr. E. Kahn enior paediatrician, for allowing u
acce to the case in his ward, as well as for his invaluable
help and criticism.
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BILATERAL TUMOUR-FORMING PULMONARY AMYLOIDOSIS
AN UNUSUAL AND INTERESTING CASE
E. ORSMOND, M.R.C.S., L.R.C.P., D.P.H., Uitenhage
A European male, aged 83 years, was admitted to the
Uitenhage Provincial Hospital on 5 February 1959 suffering
from developing gangrene of his left foot, which was
found to be cold, discoloured and slightly oedematous.
He was a free patient, and the house surgeon in charge
did the usual routine tests; except for a blood pressure of
180/110 mm.Hg and signs of emphysema, nothing was found
in his urine, blood, heart, nervous system, and abdomen to
suggest any serious disease. His clinical condition was de-
scribed as fairly good.
On X-ray examination, however, a rare condition was
found. The patient was questioned regarding his lungs and
he tated emphatically that he did not remember ever having
suffered from any complaint of his chest, but his house
doctor stated that he had treated the patient some years ago
for pleurisy; this was evidently correct because on post-
mortem examination there was no doubt that at some time
during his life he had definitely suffered from pleurisy.
The hospital radiologist showed me the X-ray film and I
decided to show it to the doctors in charge of the tuber-
culosis section. I was advised that whatever happened I had
to retain the lungs at death. Arrangements were then made
with the next-of-kin for a postmortem examination in the
event of the patient's death.
The patient lived for about. a year after this and died in
Graaff-Reinet. His body was returned to Uitenhage. At the
POStmortem examination I found both lungs equally affected;
hence I removed the right lung only. I also found that he
had a pleural effusion and old pleuritic adhesions of both
lungs. The heart appeared to be normal. I was informed
that death was due to a stroke.
The case proved so interesting to me and others that it
was suggested that I follow it up by sending the lung for
a pathological report. This is submitted herewith, together
with the X-ray report.
PATHOLOGICAL REPORT ON LUNG
Macroscopic F eatl/res
The lung shows the presence of chronic pleurisy. The lung
substance is studded with multiple, various-sized, calcified
irregular masses, and bears a superficial resemblance to a
pneumolithiasis. The calcified masses vary from very small
ones to masses several centimetres in diameter. They can be
readily enucleated. On dissection they are found to be attached
to the walls of the pulmonary veins and grow outwards in
irregular positions compressing, but not invading, the conti-
guous lung substance. They have not been found in the
lumina of vessels, nor attached to bronchi.
Chemistry
Chemical examination shows the bulk of the masses to
consist of a protein matrix impregnated with calcium, mag-
nesium, and sodium salts (carbonates and chlorides). Carbo-
hydrate is present in traces - tests for fat are negative.
Histology
Histological examination shows that the masses are
amorphous, irregular, hyaline masses which consist of
paramyloid in which calcification has occurred. Tests for
amyloid show a red metachroma ia with gentian violet and
a red colouration with Congo red.
Histological examination of everal sections shows that
the condition begins as an amyloid degeneration of the media
of blood vessels, especially veins. Large collections of plasma
cell are found in the vicinity of many of the lesions.
